Acclimation of a sandy soil to an air-natural gas mixture stimulated the biological oxidation of chloroform to carbon dioxide. Acetylene and methane inhibited chloroform oxidation. Chloroform oxidation continued up to 31 days in the absence of methane. Chloroform oxidation rates increased at chloroform concentrations up to 5 ,ug g of soil1.
Volatile halogenated hydrocarbons are frequent constituents of industrial wastewaters (18) , of contaminated aquifers, and of chlorinated drinking waters. Certain toxic hydrocarbons, such as chloroform, trichloroethane, and trichloroethylene (TCE), are resistant to biodegradation by aerobic microbial communities of soils and aquifers subsisting on endogenous substrates (19) or supplemented with acetate (4). The inability of microorganisms to oxidize volatile chlorinated hydrocarbons is surprising in view of the ability of mammalian cytochrome P-450 monooxygenases to oxidize chloroform and carbon tetrachloride (7, (12) (13) (14) (15) .
Methane monooxygenase of methane-oxidizing bacteria (methanotrophs) has a very broad substrate specificity and is known to cometabolize a wide variety of aliphatic compounds, including some halogenated hydrocarbons (6, 8, 9) . Chloroform and bromoform are degraded by crude cell-free extracts of the methanotrophs Afethylococcus capsulatus (Bath) (6) and "Methylosinus trichosporium" OB3b, but they are not degraded by Methylomonas methanica (16) or by whole cell suspensions of M. cqpsulatus (Bath) (17) .
Chloroform oxidation has not been reported for pure cultures of whole cells.
In the first report of aerobic microbial degradation of TCE, Wilson and Wilson (20) reported that unsaturated soil columns exposed to a mixture of natural gas and air for 3 weeks were able to biologically degrade 90% of the applied TCE to carbon dioxide, as confirmed by the recovery of 14C label. This result contrasts with the lack of degradation of TCE that was previously reported for soils and other aerobic mixed cultures that were not amended with natural gas (4, 5, 19) . Chloroform is also reported to be oxidized in naturalgas-amended soils (J. T. Wilson, unpublished communication). Figure 2 shows the course of chloroform oxidation in a
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Mean of 1-4 observations SEM natural gas-acclimated soil incubated in the absence of natural gas over a 31-day period.
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/ Table 1 The fortuitous cooxidation of TCE (20) and chloroform 1 ml of distilled phenethylamine. The soil suspensions found in this study suggests that methane-enriched microbial zidified by the addition of 1 ml of 85% phosphoric acid communities might be used to remove these recalcitrant ase '4CO2 to the gas phase, where it was trapped by toxic chemicals from the environment. Such treatment units tnethylamine. After being equilibrated overnight, the may be capable of detoxifying wastes containing more than ere opened, and the filters were transferred consecu-1 ,ug of chloroform per ml (Table 1) . Since rates of chloro-;o two 5-ml aliquots of hexane for 15 min to wash out form oxidation by methane monooxygenase in vitro were ed chloroform and then to scintillation vials containreported to be 42% of the corresponding methane oxidation ml of methanol. After 15 min, 5 ml of Aquasol-2 rates (6), high detoxification rates may be possible in a ation cocktail (New England Nuclear Corp.) was reactor with a large biomass of methanotrophs.
the vials were stored overnight in the dark, and 14C
Many of the toxic compounds known to be oxidized and ns were counted in a liquid scintillation counter.
activated by the human cytochrome P-450 monooxygenase effect of acclimation to natural gas on soil chloroform system may also be oxidized by the similar nonspecific on is shown in Fig. 1 . There was some chloroform action of methane monooxygenase. Although most methaneon by soils that were exposed only to cylinder air oxidizing bacteria can grow only on C-1 compounds (1), they may have included some hydrocarbons), but the rate may initially oxidize recalcitrant compounds, rendering the natural gas-enriched soils was four times greater products susceptible to further degradation by other, lesscant at the 95% confidence level). Figure 1 also (13) . Although phosgene soils acclimated to natural gas, the levels of 14C from is rapidly hydrolyzed to carbon dioxide and chloride, it also binds to proteins, presumably accounting for its toxic effect (7) . A similar toxic effect may limit the long-term stability of methane-oxidizing communities continuously exposed to LE 
